Healing of articular cartilage defects treated with a novel drug-releasing rod-type implant after microfracture surgery.
Microfracture therapy is a widely used technique for the repair of articular cartilage defects because it can be readily performed arthroscopically. However, the regenerated cartilage after microfracture surgery clearly differs from normal articular cartilage. This suggests that the clinical outcome of patients undergoing microfracture therapy could be improved. Dehydroepiandrosterone sulfate (DHEA-S) is known to protect against articular cartilage loss. Therefore, in an effort to achieve cartilage regeneration of high efficacy, we manufactured a DHEA-S-releasing rod-type implant for implantation into the holes produced by microfracture surgery. The polymeric rod-type implant was made of biodegradable poly (D, L-lactide-co-glycolide) (PLGA) and beta-tricalcium phosphate to enable controlled release of DHEA-S. The implant was dip-coated with a dilute PLGA solution to prevent the burst release of DHEA-S. The rod-type implant was sufficiently stiff to permit implantation into the holes made by microfracture. DHEA-S was released from the implant for more than four weeks. Furthermore, eight weeks after implantation into rabbit knees, the implants dramatically enhanced cartilage regeneration compared to control. Moreover, the degradation of the implant over the eight weeks from implantation into the knee did not induce any adverse effects. Therefore, this polymeric rod-type implant does not only provide an improvement in microfracture surgery, but also has great potential as a new formulation for drug delivery.